



































































































































Table 3. Average values of plant ylelds and 20 soil factors
for two weathering zones 1n loess materlal
in different regions of deposition

Oxidized and Oxidized and

unleached loess leached loess

we. E- W C B

(6)P (7) (4) (5) (14)
Yields (gm./plot) 104 165 39 158 121
Send (%) 18,7 16.3 12,9 15.2 12.4
Silt (%) 69.9 £8.2 63,2 61.9 59.3
Clay (%) 11.4 15.5 23,9 22.9 28.3
Mean a2ggr. diam, (mm.) .036 .019 ¢ 367 Al .398
Vol. wt. (gm./oc ) 1.27 1,24 1.28 1.31 1.34
Wilt. POlnt (/0) 900 809 1632 12-0 13t9
Moist. equiv. (7) 21,0 22,7 25,8 27.9 26.5
M. E« - W. P. © (%) 12,0 13.8 9.6 15.9 12,6
Total porosity (%) 51.3 50,1 53.8 50.5 L b
Aeration porosity (%) 10.8 11.6 13.6 11.7 9.5
Capillary porosity (%) 40.5 38.5 40,2 38.8 34.9
pH 8.2 8.2 6.8 7.0 6.7
Initial N (1lbs./A.) 3.5 2.6 3.8 5,4 3.8
Nitrif, N (1bs./A.) 24,0 14.0 21,0 21,0 2Lh.9
Avail, P (1lbs./A.) 1.2 3.1 3,8 6.4 5¢5
Avail, K (1bs./A.) 338 188 327 298 241
Cation exch, cap.(me.) 16.6 15,1 21,5 18.6 20,2
Exchangeable H (me.) 0,0 0.0 3.1 2.7 2.7
Total exch, bases(mao) 16.6 15,1 18.4 15.9 17.5
Base saturation (%) 100 100 86 85 87

W = region west of Highway 71.
C = reglon including backslope numbers 10, 14, 15, 16, 17

and 18,

E = region including all backslopes east of Highway 69.

)

bFigures in parentheses refer to number of samples of which

average values were obtalned.

Cavallable water measured s difference of molsture equivalent
and wilting point.



Table 4, Average values of plant ylelds and 20 soil factors
for six backslope materials

B hor. Buriled Ferretto Gumbo~- Sand Shale
A, hor, zone til material acid alk.
(10)® (10) (14) (16) (?7) (2) (2)
Yields (gm./plot) 17 12 8 9 52 b4 37
Sand (%) 11.0 3509 42.2 2006 ?7-1 35.1‘" 9'0
S11t (%) 53,2 Lo,8 22.5 31,2 17.0 32,7 35.2
Clay (%) 35.8 23.3 35.3 48,2 5.9 31.9 55.8
Mean aggr. diam., {(mm,) . 349 .201 .380 J26 211 .318 .216
Vol, wt. (gm./cc.) 1.32 1.60 1.51 1.37 1.60 1.52 - 1.39
Wilt. point (%) 16.3 7.7 15.9 21.2 3,1 11.5 15.5
Moist, GQuiv.b(%) 29.6 19.3 27.2 37.5 7.2 21.4 25.9
M. E. - W, P.P(% 13.3 11.6 11.3 16.3 4.1 9.9 10.4
Total porosity (%) 50,9 32.4 42,8 55,4 35,7 40,2 49,9
Aeration porosity (%) 10,6 7.0 5.7 5.8 17.6 9.0 8.3
Capillary porosity (%) 40,3 25.4 37.1 49.6 18,1 31.2 41,6
PH 6.0 6.8 7.1 7.1 8,14 4.6 8.1
Initial N (1bs./A,) 2.8 3.0 2.6 2.9 5.6 1.8 0.5
Nitrif, N (1bs./A.) 5.8 4,3 2,7 3.2 39.0 1.8 6.0
Avall, P (1lbs,/A.) 9.8 0.6 0.5 0.5 2.1 7.8 0.5
Avall, K (1bs./A,) 280 119 209 296 139 240 172
Cation exch, cap. (me.) 23.0 12.0 21.3 25.8 6.3 13.4 16.0
Exchangeable H (me.,) 5.3 2.0 1.9 2,6 0.2 8.5 0,0
Total exch. bases (me,) 17.7 10.0 19.4 23.2 6.1 4,9 16.0
Base saturation (%) 77 83 91 90 97 36 100

8Figures in parentheses refer to number of samples of which average values were obtained.
bAvailable water measured as difference of molsture equivalent and wilting point.



Table 5. Analysis of Variance of Plant Weights
(tops only) in Fertilizer-Soil Conditioner
Experiment on Gumbotil

d.f, _MeSe Significance
Fertilizer treatments ? 665.,4934 #
Conditicner treatments L 2.3239 *H
F x C interaction 28 2.1471 w%
Replicates 1 0088
Error © 39 23538
Total ' 79
P = ,05 P= ,01

LSD fertilizer treat-

ments 1.076 1,441
LSD conditioner treat-

ments . 854 1.143
LSD F x C treatments 2,407 © 3.222
Fertilizer treatments

X MK N XN P C PK K

NP (19.22) -
NPK (18.95) -~ -
N ( L,, .00 ) % %3 -
NK ( 3.72) wE *% - -
P ( ~.69) 3t P e3¢ et -
¢ ( R 66 ) % 44 T sy - -
PK ( .65) 263t g3t *3 e - - -
K ( . 63, \ L -3 -}9* e Ll 3 - - - -

Conditioner treatments

F2 R L Kk ¢
F2 (6055) -
R (6.16) - -
Fl (6013) - - -
KI‘ (5-98) - ind - ke
C (5050) * - - - -



Table 6. Analysis of Variance of Plant Weights

(tops only) in Fertilizer-Soil Conditioner
Experiment on Kansan Till

def, MeSe significence
Fertilizer treatments 7 . 107.9141 *t
Conditioner treatments L 4199 NS
F x C interaction 28 3724 NS
Replicates 1 2.8350
Error ' 39 . 8249
Total 79
P = ,05 P = ,01
LSD fertilizer treat-
ments 1.643 2,1¢9
Fertilizer treatments
MK M 0N N P P C K
NP (6070) #* -
N ( '80) Se3F P23 -
NK ( .73) 35 3 - -
P { +59) P #x% - - -
PK ( .52) 3% #3 - - - -
C ( .52) 4 3 - - - - -
K ( .48) s 4 - - _ - _ -

Conditioner treatments

Kr (2.50) )
R (2.50) )
F1  (2.42) ) no significant differences
F2  (2.25) ;

c (2.14)



Table 7. Analysls of Varlance of Plant Welghts
(tops only) in Fertilizer-Soil Conditioner

Experiment on Calcareous Loess

Fertilizer treatments
Conditioner treatments
F x C interzction
Replicates

Error

Total

ISD fertilizer treatments

LSD conditioner treatments

ISD P x C treatments

Fertillzer treatments

NPK
NP (10075) -
P ( 1.79) ol
PK  ( 1.61) *a
C ( .96) ol
X ( .87) e

- NK ( .75) e
N ( +73) fd

Conditioner treatments

B
Kr ( 3.88) -
c ( 3.35) *®
Fl ( 3.32) *x
F2  ( 3.30) i

MeSe
215.9796
2.8314
1.8575
+0103
2166
P +05 P=,01
842 1.126
665 . 890
1,883 2.520
¥ B K C
.
£ - -
% (%) - -
%3 * - -
53 2 3 -
Y % "% -
ke ¢ P R

significance

B2

%3
LA
L2

1=



Table 8, Analysis of Variance of Plant Weights
(tops only) in Fertilizer-Soil Corditioner
Experiment on Aeollan Sand

d.f, MuSe slpgnificance
Fertilizer treatments 7 266,8380 it
Conditionsr treatments L 11,1763 i
F x C interaction 28 2.7327 *¥%
Replicates 1 6408
Error 39 «2030
Total 79

P =,05 P =,01

LSD fertilizer treatments .815 1,091
LSD conditioner treatments « 644 .862
LSD F x C treatments 1,823 2440

Fertilizer treatments

NPK NP NN K B B ¢
NPK (13.49) -
NK  (7.37) @ % e -
N (6.55)  mx * -
K ( .84) 3636 3 3 %38 -
PK ( .83) 4232 %% £ X 3% - -
P ( .81) 4 2 L %3 - - -
C ( .80) %36 3 %36 L2 3 - - - -
Cornditioner treatments
R Kr F2 F ¢
B. ( 6-19) -
KI‘ ( 5‘87) - -
Fl ( 4,78) ¥ *% - -
C ( Ll,‘ll) de3t L 23 e3¢ * -



Table 9. Analysis of Varlance of Average Welghts
of Plant Tops on Gumbotil

d.f, MeSe significance
Treatments 5 109.9028 NS
N levels 1 409,5008 *
P levels 2 L4 ,81C8 NS
NP levels 2 25,1958 NS
Error 6 66,0491 '
Total 11
P = ,05 P = .01
1LSD N levels 22.961 3,784
Treatments

N2P5 (38,1

NPy (33.0

NP3 (27.80)

NP2 §26,9o)
£

283 (72:52)
262 (38-10)
5)

no significant differences

S Cee® s S Sra” e N

NiP7 (26.15)

Z:Z gi i:ggi: ggg'gg; g ro significant differences
ave Pq levels  (36.28) )

ave P2 levels (32,50) ) ne significant differences
ave P71 levels  (29.60) )

a
not included in A, 0., V.



Table 10a. Anslysis of Variance of Average Welghts

of Plant Tops on Kensan Tille=-
NP Treatments

d.fo MeSe significance

Treatments 8 100,1206 helad

N levels 2 56,7372 *

P levels 2 236.8822 i

NP interaction 4 53,4314 *
Error 9 10.3361
Total 17

P = ,05 P=,01 _
LSD individusl treatments T4 E5L 20.897
1SD N or P treatments 8.396 12,063
Treatments NpPy NyPy NPy NjPp NoPy Py NpPy NpPy NyPy
NoP3 (25.85)a -
NyPL (22.60)
N1P3 (22.05) - -
N1P2 (17,70) - - -
N3P2 (16b65) ~ - o~ -~
N3Pq (13.85) = - - - -
N1P] (12435) - - - - - -
NoP2 ( 8.75) * - - - - - -
NgPj ( 8.40) * - - - - - - -
N3Py ( 3.30) *®* ¥ (%) - - - - - -
ave N1 levels  (17.37) )
ave Np levels  (14.33) ) no significant differences
ave N3 levels (11.22) )
P53 2 [

ave P3 levels (20.58) -
ave P2 levels  (14,32) = -
ave P1 levels ( 8,02)  #¥ - -

2not included in A. 0. V.



Table 10b, Analysis of Variance of Average Weights
of Plant Tops on Kansan Tille-
NP vs. NPK Treatments

defs MeSe significance
Treatments 7 91,3120 #*
(NP) levels 3 1724440 ¥
K 1levels 1 34,5156 NS -
(NP)K interaction 3 29,1123 NS
Error 8 24 4269
Total 15

P = ,05 P = .01

LSD individual treatments 22.794 33.163
LSD (NP) levels 16,118 23,450
Treatments

NyPyKy;  (28.45) )

CNyPuKo  (22.60) )

NoPoKy  (17.65) )

N3P3Kg  (13.85) )

N3P3K3 (13.75) ) no significant differences
NlPlKO (12.35) )

N1P3Ky  ( 9.45) )

NoPoKg  ( 8.75) )

ave NyPy level (25.52) )
ave NgP3 level (13.80) )  no significant differences
ave NP5 level (13,20) )
ave NPy level (10,90) )

)

)

ave Ko level (14.39)

ave Kj level (17.35) no significant differences



Table 11, Average Plant Weights (tops) of Sudangrass
Grown on Four Subsoils and One Topsoil,
as Affected by Fertilizer and
Soil-conditioner Treatments

Unoxidized

Treatment 711l Gumbo Ferretto Burled As Topsoll
02 0.62P 0.55 0,46 0.61 11,77
N3 0.49 0.U4C 0,46 0.63 16.23
N3P1 2.30 2.69 5.46 €.07 17.33
N3P2 3.18 6. b5 5.91 742 18,10
N3P3 6.10 8,39 9. L7 7037 21.94
N3PL 6,58 10,51 8.27 634 21.61
N3P3K 4,38 - 10,26 9.48 -
N3P3(K)M 3.27 8.07 9.17 10,34 20, 4L
R 0,39 0.42 040 0.62 10.69
RN3 0.39 0.42 0.43 0055 14,77
RN3P3 572 9.79 9.82 11.99 27.76
RNBPBK L"o 08 Lod 12: 80 12983 . bt
RN3P3(K)M 4,97 10,90 11.86 16,29 24 .68

a9 = check

N3 = 300 lbs N/A

Pag = a x 100 1lbs P05/

K = x lbs Ky0/4, so thet x + avallable K,0 = 300 lbs K,0/A

M = minor nutrient solution

R = soil conditioner (resin)

bgrams dry welilght/3 pots, multiply with 500 to obtain
readings in lbs/A, or divide by 4 to convert to
tons/A



Table 12. Analysis of Varlance of Plant Welghts
on Unoxidized Till

source ‘d-fo MeSe ) effectP
Treatments 12 669741 L7, 53 %%
Beplicates 2
Error 22 .014089
Total 3
Fertilizer ' L g
(O,N sN3P3 , 133K, N PBKM) 1.820911 129.23 ¢
R-effect Resin® (#2200 0 "7 1 .003343 ~.033352
F x R L .030858 2,190
Fertilizer (0,N3) 1 ,009134 -,055180
N-effect Resin (+,-) 1 .061596 L.371%  -.143290
FxBR 1 .011362 061543
Fortilizor (N3,N3P3) 1 3.879842 275.380%% 1,137225
P-effect Resin (+,-) 1 . 008927 -.054552
P-x R 1 002218 027195
Fertilizer (NgP3,N3P3K) 1 081442 5,780% ~,164765
K-effect Resin (+,-) 1 .003814 -.035658
FxR 1 .000206 -.008302




Table 12, (continued). Analysis of Varilance of Plant Weights
on Unoxidized Till

source d.f. M.Se Fa effect
Fertilizer (N3P3K,N3P3KM) 1 .000172 -.007573
M-effect Resin (+,-~) - - 1 .016244 1.152 .073586
F xR 1 JOl1451 2.942 117546
Fertilizér (0,N5P3) 1 3.512464 249, 305%* 1.082045
NP-effect Resin (+,-) 1 < 0llOL 34 2.869 -,116095
F xR 1 +023623 1.676 .088738
Fertilizér (0,N3P3K) 1 2. 524207 179,161 %% .917280
N3P3K-effect Resin (+,-) 1 .0L6423 3.294 -.124397
F xR 1 .019410 1.377 . » 080437
Fertilizér (0,N3P3KM) 1 2,482700 176,215%%* 2909707
N3P3KM-effect Resin (+,-) 1 .000140 -.006850
F xR 1 «117591 8.3L6%* .197983

8F 1 = 4,30 (P.05), 7.94 (P.01)

22

bEffect is expressed in figures after transformation (xij = 1 + log yij)



Table 13. Analysis of Varilance of Plant Weights

on Gumbotil

source d.f, m.S, _R& effect?
Treatments 10 1.215463 103,37k
Replicates 2
Error 20 2011757
Total 32
F?rtilizer g ) p S,
0,N3,N3P3,N3P3M) 3 3.42751 291,508%#%
R-effect Resin i+,-3s >3 1 ,002518 . 020486
F xR 3 .015532 1,406
Fertilizér (O,N3) 1 .019615 1.668 -. 080860
N-effect Resin (+,-) 1 008849 -.054313
F x R 1 + 009544 «056403
Fertilizeér (N3,N3P3) 1 5.327324 453.119%#  1,332582
P-effect Resin (+,-) 1 .001942 025445
F xR 1 «001636 .023355
Fertilizer (N3P3,N3P3M) 1 .002776 . 030417
M-effect Resin (+,-) 1 .027238 2.316 095285
F xR 1 .006482

+OL6L85




1 . i’

' ) i [ 1 ;.' A
Table 13, (Continued). Analysis of Variancé Of Plant Weights: ,
on Gumbotil : B o :

4

t i R

source d.fa MeSy Fe . effect?

NP-effect Fertilizer (0,N3P3) 1 _4°7oo@za’ . 399.797%% 1.,251722
Resin (+,-) 1 002873 ~.030958
F xR 1 .019084 ©1,A23 079758

Fertilizer {0, N3P3M) 1 4,938443 529,872%% 1.282763
NPM-effect Resin {(+,~) - 1 000723 Co 015527
F xR 1 . OU7812 4,064 « 126243
ap 1 = 4.35 (P.05), 8.10 (P.01)
20

b prrect is expressed in figures after transfofmation (Xij =1+ log yij)



Table 14, Analysis of Variance of Plant Weights
on Ferretto

source _d.f. meS., Fe effectP
gre?gme%ts v 12 1,175391 103 475%*
eplicates :

Error 24 .011359

Total 38

F?rtilizer ' Lo 4 Grpk

0,N3,NgPq NP NaPaili) 4 3349499 294 . 8727 ,

R-effect Resin” (#2-3°,7 27+ 3%3 1 . 007353 .032431

FxBR L . L,008774

Fertilizer (0,N3) 1 004814 . 040060
N-effect Resin (+,-) 1 . 001461 -,022073

F xR 1 . 005350 042233

Fertilizer (N3,N3P3) 1 5,120C50 50,7488 .651515
P-effect Resin (+,-) 1 . 00081 ,016788

F xR 1 . 000034 -.003372

Fertilizer (NaPq,NaF2K) 1 .018523 1.630 .078577
K-effect Resin. (+,~) FIEFS 1 . 009094 ' .055057

FxR 1 ,005202 .0L1640




Table 14, (Continued),

Analysis of Variance of Plant Welghts

on Ferretto

source d.f, MeS., Fo effect?
Fertilizer (NgP3K,NgP4KM) 1 0006822 -.047686
M~effect Resin (+,-) 1 « 027904 2.456 . 096443
FxR 1 . 0000002 -.000253
Fertilizer (O’N3P3) 1 5.438880 478,.816%% 1.346462
NP-effect Resin (+,-) 1 .001942 -.025445
FxR 1 004530 - «038862
Fertilizer (0,N3P3K) 1 6.092200 536,332%% 1.425038
NPK-effect Resin (+,-) 1 .000787 .016195
FxR 1 019442 1,711 .080502
Fertilizer (O,N3P3KM) 1 5.691296 501,038%% 1.377352
NPKM-effect Resin (+,-) 1 .000762 «015942
FxR 1 +019319 1.700 . 080248

a F~}E = 4,26 (P,05), 7.82 (P,01)

2

b Effect is expressed in flgures after transformation (xij =1 + log yij)



-

Table 15, Analysis of Varlance
on Burled A»

of Plant Weights

source d,f. m,S, re effect?
Treatments 12 1.017229 258,339%#
Replicates 2
Error 24 .003937
Total 38
Fertilizer
(0 N3,N3P3,N3P3K N3P3{M) b 2.875112 730, 174%%
R-effect Resin (+,~) 1 066476 16,882%%* JO09U146
FxR L 020960 5.323%
Fertilizer (0,N3) 1 .001386 -o021495
N-effect Resin (+,-) 1 ,002266 -. 027485
' FxR 1 .003141 -,032358
Fertilizer (N3’N3P3) 1 L.337925 1101.835%% 1.,202487
P-offect Resin (+,-) 1 .016375 4,159 .073880
F xR : 1 053645 13.625%% «133723
| Fertllizer (N,P4,NqP4K) 1 «012109 3.075 «063532
K-effect Resin (+,-) 1 080922 20,550 %% .164238
F xR 1 .005642 1.433 -. 043365




Table 15. (Continued).

Analysls of Variance of Plant Weights

on Buried Ao

source d.f. Mm.S. Fe effectP
Fertilizer (N3P3K,N3P3KM) 1 018683 b.7hs5* .078915
M-effect Resin (+,-) 1 .075889 19.275%% «159048
F xR 1 .004372 1.110 .038175
Fertilizer (0,N3P3) 1 L.184226 1062,795%% 1.180992
NP-effect Resin (+,-) 1 .033859 8.600%# .106238
FxBR 1 .030824 7.829% .101365
Fertilizer (0,N3P3K) 1 L,646512 1180,216%% 1.244523
NPK-effect Resin (+,-) 1 .011859 3.012 .062873
F x R 1 .009408 2.389 .056000
Fertilizer (0,N3P3KM) 1 54254064 1334.636%% 1.323438
NPKM-effect Resin (+,-) 1 .030632 7.780% .101048
F xR 1 027749 74048% .096175
8 rl =u4.35 (P.05), 8,10 (P.01)
20

b

Effect 1s expressed in figures after transformation (Xij =1+ log yij)



Table 16, Analysis of Variance of Plant Weights
on Tama Topsoil

Source d.f. m.Se Fe effect?P

Treatments 10 +050082 6.108%%

Beplicates 2

Error 20 000168

Total 32

F?rtilizer p ¢

0,N3,N3P3,N3P3M) 3 14972 18.262%#

B~-effect Rés§n32+?-35 33 1 002329 019704

FxR 3 . 008488 1.035

Fertilizer (0,N3) 1 058483 7,133% ,139622
N-effect Resin (+,-) 1 005926 - OLLLL5

F xR 1 .000093 005562

Fertilizer (N3,N3P3) 1 .128400 15,662%* .206882
P-effect Resin (+,-) 1 .002701 .030005

FxR 1 .014238 1.736 .068892

Fertilizer (N3P3,N3P3M) 1 . 006757 ~ . OL7460
M-effect Resin (+,-) : 1 .0210%6 2.573 »083857




Table 16. (Continued). Analysis of Variance of Plant Weights

on Tama Topsoil

source d.f. m.S. Fa effectb
Fertilizer (0,N4P4) 1 360193 h3.936%% » 346503
NP-effect Resin (+,«) 1 .001792 024443
FxR 1 016630 2,028 074453
Fertilizer (0,N;P;M) 1 .268281 32,725%% «299043
NPM-effect Resin (+,-) 1 .000265 +0094C3
F x R 1 .010590 1.291 «059413
& F ,i_ = 4,35 (P.05), 8,10 (P.01)

b Effect is expressed in figures after transformation (xij =1+ log yy )
‘ J



Table 17,

Analysis of Variance of Plant Welghts
as Affected by Levels of P

soll material  source d.fe MeS, F b2
Unoxidized Linear 1 2.179182 18,558% .2695
Ti11 Residual 3 117423 8.334%%
Total L -
(Error) (22) (,014089)
Gumbotil Linear 1 3.2361865 13.850% .3284
Hesidual 3 «2335658 19,872%%*
Total 4 -
(Error) (20) (.,011758)
Ferretto inear 1 2,056203 L7749 ,2618
Residual 3 432999 38,119%#*
Totzl 4 .
(Error) (24) (,011359)
Buried A Linear 1 1.307343 3,118 .2087
Residual 3 419318  106,.480%*
Total L -
(Error) (24) (,003938)
Tama Topsoil Linear 1 043369 46,236%*%  ,0380
Residual 3 .000638 114
Total L -
(BErrcr) (20) (,008198)

& b is the slope of the linear response of plant
growth to 5 successive levels of P



Table 18, lant Weights (Tops and Roots) of Alfalfa
and Bromegrass Grown on Unoxidized Till as
Affected by Fertilizer and
Soil-conditioner Treatments

Tops Roots Roots/Tops
Treatment Alfalfa Brome Total Alf:Brome Total Ratio
o? 2.65P 1,18 3,83  69:31 2,06 .54
N2 ‘ 3.03 1.21 L,24 71:29 1,76 J42
P3 11.80 1.01 12,81 92:8 755 59
N2P1 13.72 3.93 17.65 ~ 78:22 13.26 «75
N2oP2 17,17 4.87 22.084" 78:22 15,83 .72
N2P3 22,17 8.14 304,31 73:27 20,13 .66
NoPy 19.58 6.74 26.32 7424 17,15 65
K 3.33 1.30 L.63 72:28 239" <52
NoK . 3,05 1.03 4,08 75:25 1.69 JH1
PBK 1?096 lc06 19002 9“’:6 6060 035
N5P2K 20.46 8,68 29,14 70:30 20,15 .69
2-3
NZPBKM 20,81 6.14 26,95 77:23 20,44 .76
RN 3KM 15.86 10,93 26.79 29:41 35,04 1.31

80 = check

Nz = 200 1bs N/Aa

Pa = a x 100 1bs P05/A

K = x 1lbs Kp0/A, so that x + available K20 == 30C lbs
M = minor element solution K20/4

B = soll conditicner (resin)

b grams dry weight/3 pots, multiply with 500 to obtain
readings in lbs/A, or divide by 4 to convert to tons/A



Table 19, Plant Weights (Tops and Roots) of Alfalfa and
Bromegrass Grown on Gumbotll as Affected by
Fertilizer and Soil-conditioner Treatments

Tops Roots Roots/Tops
Treatment Alfalfa = Brome Total Alf:Brome Total Ratio
0® »75P .90 1.65 45:55 1.58 .96
N2 .88 Q75 1'63 54:“’6 093 057
P3 13.71 1.09 14,80 93:7 2.91 67
N2P1 4,52 11.15 15,67 29:71 10.90 +70
N2P2 13.56 11,24 24,80 £5:45 14,53 «59
N2P3 15.47  13.47 28,94 53:47 21.18 .73
N2PL 19,61 15.80 35,41 55:45 25,90 o3
N2P3M 16.66 12,94 29,60 56344 23.79 ¢80
RN2P3M 18,46 12,09 30,55 60:40 23,00 «75

@ 0 = check
Nz = 200 lbs N/A
Pa = a x 100 1bs P0s5/A
M = minor element solution
R = soil conditioner (resin)

b grams dry weight/3 pots, multiply with 500 to obtain
readings in lbs/A, or divide by 4 to convert to tons/A



Table 20,
Brome grass Grown on Ferretto as Affected by
Fertilizer and Soil-conditiorer Treatments

Plant Weights (Tops and Roots) of Alfalfa and

Tops Roots Rocots/Tops
Treatment Alfalfa Brome® Total Alf:Brome Total Ratio
e 1.11P W57 1,68 66334 1.52 .90
L 1.48 +87 2,35 63337 1.47 .62
N2 1542 1.1“‘ 2056 52'{%5 1.“’8 058
LN2 1,67 «90 2.57 65:35 o 76 « 30
P 6.50 088 7938 88;12 2.83 .38
Lp3 11.58 1.32 12.20 90:10 3.36 .26
N2Py 11,68 11,00 22,68 51:49 12.51 «55
eE o W omg o s un b
2 o e e CD _")"-..:"‘1:‘, ° P
NgPi 12a53 8,67 27.50 Lig:53 15,87 58
LN2P3 9.55 13.10 22,65 L2.:588 15.61 .69
K 4,22 .96 5.18 81:19 1,80 .35
1K 1.57 1°1§ 2.69 5?:42 1.36 .50
N2K 1,00 e 95 1.95 §¢:49 1.28 .66
LNZK 1@27 .9@ 2-23 57:43 1&02 i“‘é
PaK 11gfo .96 12,66 92:8 4,93 <39
LP2K 7.73 698 8,71 89:11 4.53 .52
NoP3K 16.64 14.15 30.79 sh:Lp 20.19 .66
LNZ 3K 13038 1251‘;‘6 25.8’4’ 52-“’8 20955 t80
LNoP3KM 11.93 Q.73 21,66 55:45 21.31 .98
RLN2%3KM 17.65 14,51 32,16 55:45 27.73 .86
0 = check

L = lime, adjusted to Ca-requirement level

N, = 200 1lbs N/A

Pa = a x 100 1bs Py05/A

K = x 1bs K20/A, so thet x + available K20 = 300 1lbs K20/4

M = minor element solution

B = s0ll conditioner (resin)

b grams dry weight/3 pots, multiply with 500 to obtain
readings in 1lbs/A, or divide by 4 to convert to tons/A.



Table 21. Plant Weights (Tops and Roots) of alfalfa and
Broiegrass Grown on Buried Az as Affected by
Fertilizer and Scll-conditioner Treatments

Tops Roots Roots/Tops

Treatment Alfalfa Brome Total Alf :brome Total Ratlo
o? 1.51P .54 2,05 74:26 1.57 .77
N2 . 2.05 .51 2056 80:20 2.08 .81
LN2 1.30 .70 2,00 65:35 1.97 .98
P 5.49 1.85 7« 34 75:25 7 .48 l.02
LP3 11.88 2.36 14.24 83:17 7492 56
N2Pl 6.28 7‘0 09 13537 47:53 6020 -46
NoP2 6,40 9.20 15,60 41:59 10.93 «70
NoP3 6.08 9,79 15,87 38:62 22.49  1.42
NZPL}, 8092 9996 18.88 47:53 17.90 095
LN2P3 8.96 10.64 19.60 L46:54 15.63 .80
K 79 t73 1o52 52:48 3.01 1.98
LK 1.75 .80 2.55 69:3 2.95 1.16
N2K 1.21 .89 2.10 58:42 2.56 1.22
LN2K 1.12 .80 1,92 58:42 1.99 1.04
P2K 7.69 1.77 9.46 81:19 - 7.87 .83
LP3K 13.96 . 2.18 16,14 86:14 8.52 .53
NZPBK 10.14 10.92 21,06 L8:52 25.01 1.19
LN2P3K 12.50 11.84 24,34 51:49 29.59 1l.22
LN2P3KM 16,97 6.67  23.64 72:28 22,24 . 9k
RLN2P3KM 14.30 12.16 26.46 546 27.54 1.04

20 = check

L = lime, adjusted to Ca-requirement level

Ny = 200 1lbs N/A

Pa = a2 x 100 1bs P,0 /A

K = x lbs K;0/A, So”“that x + available K0 = 300 lbs K,0/A

M = minor element solution

R = soll conditioner (resin)

bgrams dry welght/3 pots, multiply with 500 to obtain
readings in lbs/A, or divide by 4 to convert to tons/A



Table 22, Plant Weights (Tops and Rootg) of Alfalfa and
Bromegrass Grown on Tama Topsoil as Affected
by Fertilizer and Soil-conditioner Treatments
Tops Roots Roots/Tops
Treatment Alfalfa Brome Total Alf:Brome Total Ratio .
0% 18,60P 8.4l 27,04 69:31 36.76  1.36
L 15,61 6.87 22,48 69:231 20,85 «93
N2 20,65 9,88  30.53 68:32 39,64 1,30
LN2 17.38 18,30 35.68 49:51 36.15 1.01
P 26.32 8,24 34,56 76:24 4,13 1.28
LP3 21.80 13.58 35,38 £2:78 37.71 1.07
NoP3 23.22 13.31 36.53 6456 49,15 1,34
Ngpo 24,17 12,11 36.28 67:33 52.38 1.44
NzP3 26.37 15,32 41.469 63:37 53,64 1.29
NoPy 29,82 15.47 45.29 66: 34 43,07 .95
LN2P3 20,92 24,15  45.07 Lé: =4 38.71 .86
N2P3M 29.38 12,44 41,82 70: 30 55.76 1.33
LN2P3M 19.14 20,67 39,81 L8:52 32.66 .82
BN2P3M 22,78 23,20 45,98 49:51 66.79 1l.45
RLN2P3M 19.26 25,07  44.33 43:57 39.50 .89
& 0 = check

L = lime, adjusted to Ca-requirement level

N, = 200 lbs N/A

P& = a x 100 1bs P,0-/A

M = minor element sdlution

R = so0il conditioner (resin)

bgrams dry weight/3 pots, multiply with 500 to obtein
readings in 1lbs/A, or divide by 4 to convert to tons/A



Table 23. Analysis of Variance of Plant Weights
on Unoxidized Till as Affected by N»p,
P3 and K Factorial Treatments.

gource d.f, MeSa 7 effect

Alfalfa No 1 7.0092 3.279 1.0808

Tops P13 1 151.6545 70.966%%* 5.0275

K 1 1.1051 0517 A292
NoP3 1 6.7947 3.179 1.0642
NoK 1 3.0317 1.418 -.7108
PsK 1 . 5859 o274 .3125
N2P3K 1 2.1660 1.013 -.6008
Error 24 2.1370

Brome

Tops N2 1 8.7725 20.901 %% 1.2092

P 1 8,3652 19.933%* 1.1808
K 1 sCL2Y 027 LOLL2
N2P3 1 9,362 22.307%% 1.2492
NoK 1 .0C15 003 .0158
P3K 1 0175 SOU1 . 0542
N2P5K 1 L0260  ,061 . 0658
Error 24 4197

Roots No 1 26.3132 7.268% 2.0942
P3 1 G0.2100 24,91 9% 3.8775
K 1 . 0187 <005 ~-.,0558
NpP3 1 30.6678 B L71x* 2.2608
NoX 1 .0135 »003 .0475
PaK 1 0590 <016 ~.0992
NZP3K 1 -0782 .021 L1141
Error 24 3.6200
a

1 _
F oy = L,26 (P,05), 7.82 (P.01)



Table 24,

Analysis of Variance of Plant Welghts

on Gumbotil as Affected by Nz, P3
Factorial Treatments

Alfalfa
Tops

Brome
Tops

Roots

source
N2

P3
NoP3

Error

N2P3

Error

d.f, MmeS. Fa

1 .2977 243

1 63.2507 51,704%%
1 .2214 .180
16 1.,2233

1 12,4642 19,907%%
1 13.8892 22,183%%
1 13,0832 20.896%*
16 .6261

1 9.3987 5.619%
1 68,0676 40,698%*
1 11.8407 7.079%
16 1.6725

effect

.3150
4,5917
.2716

2.0383
2.1517
2.0883

1,7700
L.7633
1.9867

a

1
Fi6

= 4,49 (P,05), 8.53 (P.O1)



Table 25. Analysis of Variance of FPlant Weights
' on Ferretto as Affected by Np, L, P3
and K Factorial Treatments
source d.f. M, S, Fe effect
Alfalfa N2 1 3.7520 L.o72 .5592
Tops L 1 1.5914 1.727 -03642
P3 1 125.8416 136.576%% 3.2383
K 1l 2,0090 2.180 L4092
N2L 1 Q8533 9926 "'¢2667
N2P3 1 7o 889“’ 80 562%* 38108
NoK 1 .0108 012 .0300
Lrg 1 <5677 616 -.2175
LK 1 2,2881 2.483 - 1367
P3K 1 «5334 579 «2108
N2LP3 1 3.0C00 3.256 ~.5000
NoIK 1 3.8874 L4, 239% . 5692
NpP3K 1 1.5587 1,735 3650
LPEK 1 e L,’.Lel e)‘J’SL,' ~a 1867
NpLP3X 1 1.19%0 1,299 +3158
Error Lo 9214
Brome No 1 L5,0081 110.803%* 1.9367
Tops L 1 ,0547 0135 .0675
P3 1 by, 7471 112,622%% 1.9525
K 1 2241 +552 1367
N2L 1 . 0010 002 -,0002
NoP 1 43,3579 106, 7h40%* 1.9008
NoK 1 023273 0326 .1050
LP3 l 06280 0069 .0483
LK 1 Sl 1.095 -.1925
P3K 1 - 1084 262 . 0942
NZLP3 1 00280 0069 .0483
NoLK 1 02552 .628 ~-.1458
N2P3K 1 « SH34 845 1692
LPEK 1 45880 l.201 ~-.2017
NoLP3K 1 <3316 939 -.1783
Error 40 062




Table 25. (Continued).

Analysis of Variance of Plant Welights
on Ferretto as Affected by Np, L, Py
and K Factorial Treatments

source d.f. MoS, F& effect
Roots N2 1l 50.9075 06,106%% 2.0596
L ‘1 .3834 . 724 .1788
P3 1l 106.9526 201,91 2%#* 2.9854
K 1 6.9692 13.157%* .7621
NoL 1 5234 .988 .2088
N2P3 1 57.7505 109.,025%% 2.1938
N2K 1 2.7123 5.120% L4754
LP3 1 1.0860 2.056 «3012
LK l 06936 1.309 "02“’0“’
P3K 1 6.6231 12.503%# L7429
NpoLP3 1 <7475 1.412 . 2496
NoLK 1 .2041 .385 ~.1304
NpP3K 1 2.8179 5.320% L4846
LP g 1 7277 1.374 -.2462
NpLP3K 1 L4860 .918 -.2012
Error 40 5297
&pl  =14,08 (P.O5), 7.31 (P.01)



Table 26,

Analysis of Variance of Plant Weights
on Buried Az as Affected by N2, L, P3
and K Factorlal Treatments

Alfalfa
Tops

Brome
Tops

source

d--f.

No

- L

P3
K
NoL

NoP
N2K3

=

O bt bl b ot (o ot el e b e fed el et et

L e e oy

MoSa e
0426 056
6.9236 9.137%%
88,6991 117,064 %%
2,1548 2.844
1.8526 2.445
.0326 0473
+1863 . 246
6.4313 8.488%%*
0124 016
3.8477 5.078%
.6098 .805
.0032 004
2776 + 366
, 0876 116
. 0020 003

7577

25,4916 73,484 %%
.2133 615

43,1302 124 ,3R0%*%
o LUT7H 425
,0061 .018

25.6377 73.905%%
,1825 . 526
«0990 .285
.0070 . 020
0456 131
.0280 081
+0005 .001
«1027 296
. 0056 016
.0007 002

. 3469

effect

~.0596
7596
2.7187
14237
~-.3929
-.0521
<1246
.7321
.0321
. 5662
-.2254
«1521
-,0854
-.0129

1.4575
»1333
1.8958
«1108
.0225
14617
21233
. 0908
"'021“’2
0617
. 0483
. 0067
.0925
.0217
.0075



Table 26. (Continued). Analysis of Varisnce of Plant Weights
on Buried Az as Affected by N2, L, Pq
end K Factorial Treatments

gource d.f, M, S Fo effect

Roots N2 1 75.3634 30.432%% 2.5071
L 1 ,0581 <023 -, 0696
P3 1 236.6067 95, Slly Ly Ll ol
K 1 8.78C7 3.546 . 8554
Nz L 1 23753 0152 -.1771
NzP3 1 79,2840 32.015%% 2.5704
NoK 1 3.7577 1,517 .5596
LPs 1 .C105 <004 -.0296
LK 1 2. 4’15 0 90U 14529
PaK 1 54,2259 1.747 5004
N2I.P3 1 1202 052 -,1036
NoLK 1 Z,ﬁo;i 1,035 4621
NZ*%K 1 5,4171 24591 .7312

1 3a2187 1,300 05179

NgLPBK 1 2.6936 1,088 4738
EI‘ L“'O 20’4’76"—”
@ rl  =4,06 (P.C5), 7.31 (P.O1)

40



Table 27. Analysis of Varlance of Plant Weights
on Tama Topsoil as Affected by Np, L
and P3 Factorial Treatments.

gsource A.F MeSe F effect

Alfalfa N2 1 <3726 .155 . 2492

Tops L 1 10.9755 L,574% -1.3525
P3 1 22.3683 9.,323%% 1.9308
N2L 1 .0590 .024 -.0992
N2P3 1 . 9009 375 ~-.3875
LP 1l 5736 «239 -.3092
N23P3 1 .0176 .007 -.0542
Error 28 2.3992

Brome N2 1 38.8108 25.303%%* 2.5433

Tops L 1 18.4104 12,003%* 1.7517
P3 1 13.2014 8.606%%* 1.4833
NoL 1 7.5710 L,936% 1.1233
NP3 1 .9519 620 .3983
LPj3 1 2.2326 l.455 .6100
N2LP3 1 1.7605 1.147 -~ 5417
Error 28 1.5338

Roots N2 -1 34.2960 2.406 2.3908
L 1 69,1894 L.855% ~-3.3956
P3 1l 69.3266 L 864%* 3.3992
NP3 1 2.4513 .172 -.6392
LP 1 1584 «011 -.1625
N22P3 1 18.2531 1.280 -1.7442
Error 28 14,2505

2 F 35 = 4.20 (Pi05), 7.64 (P,01)



Table 28, Analysis of Variance of Alfalfa and Bromegrass Plant Weights
as Affected by Levels of P

s( 1l material plant part source d.f, RcBe F o
Unoxidized Alfalfa Tops Linear 1 575468 10.509% 1,3850
T11l Residual 3 5,4759 2.562
(Error) (24) (2.1370)
T 77 7 7 Brome Tops  Linear 1 7.p7ek  13.738* 5090
Residual 3 02659 1.348
(Error) (24) ( 4197)
———————— Roots  Idnear 1 B7.2508 " 7.236  1.2550
Pasidual 3 665291 1.603
L‘(‘i."l J.L; (24‘) (306200)
Gumbotil Alfalfa Tops Linear 1 78.1176 66.738%# 1.6137
Residual 3 1.,1705 . 956
(Brror) (156) (1.2233)
_________ Brome Tops Lincar 1 35,0352 11.327% 1,0807
Residual 3 3.0929 L,939%
(Error) (16) ( .6261)
T T T T T T TRoots 7 T ILimear 1 120.8816  122.697 2,0073
Residual 3 9852 589
(Error) (16) (1.6725)
Ferwutto Alfalfa Tops ILinear 1 21,7090 4,106 8507
Residual 3 5,2866 5.737%%
(Error) (40) (.92
T T T T 7777 Brome Tops  Linear 1  23.4790 907 8847
Residual 3 3,3991 8.368%¥%
(Error) (L0) ( ooz)
T T TRt T T T Thamesr 10 2300 2752 3870
Residual 3 8.4822 16,013%%
(Error) (40) ( .5297)




Table 28. (Continued), Analysis of Variance of Alfalfa and Bromegrass-Plant Weights
as Affected by Levels of P

s0il material plant part source d.f, m.S. F be
Buried Ap Alfalfa Tops Linear 1 6.1111 , 9.127 4513
Residual 3 6695 «883
(Error) (40) ( «7577)
7 77 Brome Tops  TLimesr 1 1s.s520 8.546 .7020
Residual 3 1.8197 5424 5%%
(Error) (40) { .3469)
T T T T T TRoots T T T T Timear 17 T 76Lsmez T T T Th.emw T T T 1.2643
Residual 3 5.3645 2.166
(Error) (40) (2.4764)
Tama Alfalfa Tops Linear 1 15,3940 87218%#* .7163
Topsoil Residual 3 «1765 .073
(Error) (28) (2.3992)
T T T T 77 Brome Tops | Timear 1 Ts.999z T T T1Le73% - T T T 4397
Residual 3 14968 ¢ 323
(Error) (28) (1.5338)
B e 5753
Residual 3 14,7478 1.034
(Error) (28) (14,2505)

b is the slope of the linear response of plant growth to 5 successilve
levels of P.



Table 29, Analysis of Variance of Plant Weights
on Unoxidized Till as Affected by
Soil Conditioner (R} and
Minor Elements (M)
source dof, M.S. F 2 effect
Alfzlfa R 1 4,0837 1.910 -1.6500
Tops
M 1 . 0204 . 009 .1167
Error 24 2.1370
Brome R 1 3.8240 Q,111%% 1,5G67
Tops
M 1 1.0753 2,562 -, 8467
Error 24 JH137
Roots R 1 35.5270 9.814%% L, BAEY
M 1 0140 . 003 . 0067
Error 24 3.6200

1

® F 5y = 4.26 (P.05), 7.82 (P,01)



Table 30. Analysis of Variance of Plant Weights
on Gumbotll as Affected by
Soil Conditioner (R) and
Minor Elements (M)
source defe MeS. F e effect
Alfalfa R 1 . 5400 oS4l .6000
Tops
M 1 2360 «193 . 3967
Error 16 1.2233
Brome R 1 L1204 0192 -.2833
Tops
M 1 . 0468 .075 -.1767
Error 16 6261
Roots R 1 1040 » 062 -.2633
M 1 1.1354 679 .8700
Error 16 1.6725
a 1 -



Table 31. Analysis of Variance of Plant Weights
on Ferretto as Affected by
Soil Corditioner (R) and
Minor Elements (M)

source defa MaSo iy effect
Alfalfa R 1 5.4532 5.018% 1.9067
Tops
M 1 . 3504 » 380 -.4833
Error 40 .9214
Brome R 1 3.8081 9.375%% 1,5933
Tops
M l 1022‘;’21 3:058 —09100
Error 40 052
Roots R 1 6.8694 12,968%% 2 ,1400
M 1 L0952 182 «2533
Error Lo « 5297
a 1

F o = 4.08 (P.05), 7.31 (P.O1)




Table 32. Analysls of Variance of Plant Weights
on Buried Az as Affected by
Soil Conditicner (R) and
Minor Elements (M)
source d.f. MeS. F & effect
Alfalfa R 1 1,1881 1.568  -.8900
Tops
M 1 3.3300 L, 394% 1.4900
Error 4o + 7577
Brome B 1 5.0233 14.480%% 1,8300
Tops
M 1 L, 4548 12,841%% 21,7233
Error Lo . 3469
Roots R 1 L,6816 1,890 1.7667
M 1 9.0037 3.635  =2.4500
‘Error 4o 2.4764
a 1

F a0

= 4.08 (P005)’ 7031 (P.OJ.)



Table 33, Analysis of Varlance of Plant Weights
on Tama Topsoil as Affected by
Lime (L), Soil Conditioner (R)
and Minor Elements (M}

source dsTe MeSa F 2 effect
Alfalfa _ L _ 1 2h,9830  _ _10.413%#* -1,6661 _
Tops R 1 3.4992 T.4k58 ~ =1,0800
L 1 15,7781 6.,576% =2.2933
_BL_ _ _ __ _ 1 _ __3.7632 _ _ 1.568 _ _1.1200
M 1 . 1281 .052 .2050
L 1 20,5147 8.550%% .2,6150
ML 1 _ 19120 _ _ _.797 _ _-.7983 _
Error 28 Z2.,3992
Brome _L__ 1 26,9015  17.539%*% 1,7288 _
Tops R 1 19,1321 17  LBG*%* ~ 275266
L 1 8,5G08 5.542%  1,6833
_BL_ _ 1 _ . _3-2708 _ _ 2,197 _ ~=1.0600 _
M 1 3.3708 2,197 — =1,0600
L 1 24,2538 15.812%% 2,8L33
ML 0300 _ _ _.019 _ _-.1000 _
Error 28 1.5338
Roots L _ 1__ _230.736) _ _16.191%* -5,0633 _
R 1 26.61Th 1.867 2.9783
L 1 211.5950 14 .848%* ~8,3983
— B_L ______ 1 e e ;‘_%6.3.0_ — _e_];og- — "06983
M 1 1.2870 ,090 =~ T-.6550
L 1 120,5234 8. U57%% _6,3383
ML 1 o _ 5562k _.390 _ =1.3617 _
Error 28 14,2505
& pl =un.20 (P.O5), 7.64 (P.O1)

28



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

